(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World InteDectual Property 
Organizatioii 
International Bureau 




(43) International Publication Date (10) International Publication Number 

10 March 2005 (10.03.2005) PCT WO 2005/021988 Al 



(51) International Patent Classlflcation^: F16C 33/14, 9/02 

(21) International Application Number: 

PCT/EP2004/009576 

(22) International FiUng Date: 27 August 2004 (27.08.2004) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

P 200302064 



3 September 2003 (03.09.2003) ES 



(71) Applicant (for all designated States except US): SIN- 
TERMETAL, SA. [ES/ES]; Calle Sarria de Ter. 20-52, 
E-08291Ripollet (ES). 

(72) Inventors; and 

(75) Inventors/AppUcants (for US only): ROMERO FER- 
NANDEZ, Antonio [ES/ES]; Calle Santa Eugenia, 97, 
E-08340 Vilassar de Mar (ES). KAMINSiCI, Brian, 
Daniel [US/US]; 2970 Voorheis Lake Coun, Lake Orion, 
MI 48360 (US). 



(74) Agent: SUGRANES VERDONCES-FERREGUELA; 
Calle Provenza. 304, E-08008 Barcelona (ES). 

(81) Designated States ( unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU. AZ, BA, BB, BG, BR, BW, BY, BZ, CA. CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, Fl, 
GB, GD. GE, GH, GM. HR, HU, ID, IL, IN, IS. JP, KE. 
KG, KP. KR, KZ, LC, LK, LR, LS, LT. LU. LV, MA. MD. 
MG, MK, MN, MW. MX, MZ, NA, NI. NO, NZ, OM. PG, 
PH, PL, PT. RO, RU, SC, SD, SE, SG. SK, SL, S Y, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 
ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD. RU, TJ, TM), 
European (AT, BE, BG, CH, C Y, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE. FT. LU, MC. NL, PL, PT, RO. SE, SI, 
SK, TR), OAPI (BF, BJ, CF, CG, a, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

f Continued on next page] 



(54) TiUe: BEARING CAP AND METHOD FOR TTS FABRICATION 



00 
00 
On 

n 



IT) 




O (57) Abstract: Crankshaft bearing cap 1 presenting on one of its faces a semi-cylindrical notch (2), formed by powder metallurgy 
with an iron powder blend molded by compaction and sintering, and partially infiltrated with Cu, being the area (A) adjacent to the 
area A around the notch 2, the one with highest Cu content. A method for manufacturing main bearing caps by infiltration of Cu 
comprising the steps of placing the molded cap so that the axis of the semi-cylindrical notch extends in a horizontal direction and 
»^ the notch cavity is in the upwards position. Placing high Cu content tablets on the upper face of the cap and on the cylindrical arch 
1^ and sintering of the cap and Cu tablets system. 
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DESCRIPTION 

Bearing cap and method for its febrication 

5 Technical field of the invention 

The invention refers to a crankshaft bearing cap presenting on one of its 
faces a semi-cylindrical notch. This cap is to be assembled on the engine block to 
fomi, along with an additional semi-cylindrical notch in the engine block, a cylindrical 
portion to house a bearing. The cap is fomned by powder metallurgy with an iron 
1 0 powder blend molded by compaction and sintering. 

Background of the invention 

The technology for manufacturing high strength and high hardness parts by 
heating powder compacts from metal powders without reaching the melting tem- 

15 perature is known under the name of Powder Metallurgy. 

Bearing caps manufactured by Powder Metallurgy are known. This manufac- 
turing technique allows a cost reduction and at the same times a better control of 
dimensions than in the case of similar parts manufactured by casting. These caps 
have the disadvantage that, after being assembled on the engine block, they have to 

20 be machined. This involves several problems because of different material charac- 
teristics that exist between these caps and the material of which the engine block Is 
formed. 

Generally bearing caps have a semi-cylindrical notch on one of their faces 
and they are provided with through orifices allowing fastening them by means of 
25 bolts to the engine block, vyhich is also provided with semi-cylindrical notches com- 
plementary to the cap notches. The caps assembled on the engine block determine 
a series of hollow cylindrical portions where the bearings that support the crankshaft 
are located. 

Dimensions and position of said hollow cylindrical portions must be of very 
30 high precision since a good engine function and especially the running noise, de- 
pend in a large extend upon the size, precision and alignment of these cylindrical 
portions. Therefore it is frequent to machine the different cylindrical portions fomned 
by the caps and the engine block when they are assembled. 

Due to the need to stop the manufacturing process for changing the tooling 
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used for boring or machining of the caps and engine block system, most recent in- 
vestigations aim at improving the machinabtlity of the bearing cap manufactured by 
Powder Metallurgy v\Athout affecting its strength. 

The document WO 0046520 describes a bearing cap composed by two 
5 powder conglomerates from different metal powder blends located within the part 
according to their different mechanical characteristics and the functionality of each 
portion of the part or cap. Thus the powder blend In the area adjacent to the semi- 
cylindrical notch differs from the powder blend of the rest of the part This one is a 
powder blend, which provides said area with better machining characteristics, more 

10 similar to those of the engine block. 

Manufacturing of these caps requires a complicated powder filling systems 
on the tool for compacUon of the part before being heated or sintered, making pos- 
sible to fill the tool with different blends and locating them within the conresponding 
areas during the compacting operation. This double filling process, also called "dual 

15 filling" becomes very complex and makes the manufacturir^ process of the caps 
significantly more expensive. 

^ On the other hand, as stated in the same document, infiltration processes 
providing better characteristics for machining show advantages for a different kinds 
of parts or products, but Hiey are not considered for the purpose of bearing caps. 

20 Thus it is noticed the lack of a bearing cap, which even improving the 

strength of the known bearings caps, allows the extension of the useful life of the 
cutting tools used for machining the system composed by the bearing caps and the 
engine block. 

The invention refers to a crackshaft bearing cap and its metod for manufao- 
25 turing, that provides a innovative and effective solution to the problems described 
above, allowing the extension of the useful life of the cutting tools of its mechaniza- 
tion 

Short description of the drawing 

The sole enclosed drawing shows a bearing cap as no limiting example. 

30 

Detailed description of the drawinos 

The bearing cap 1 has a main body with a generally parallelepiped shape, 
with flat front and rear faces, and an upper face provided with a semi-cylindrical 
notch 2, which limits two flat portions 3 at each end of the upper face at both sides 
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of the notch 2, that flat portions being in contact with the engine block (not shown), 
to fix the limits, along with a semi-cylindrical notch on the engine block, of a cylindri- 
cal hollow portion for housing the bearing. Cap 1 it is provided with through holes 4, 
in each of the flat portions 3 allowing the passage of the con^sponding screws, for 
5 fastening on the engine block. In addition, the cap may be provided with two lateral 
shoulders 5, which increase the part width in the opposite area to the semi- 
cylindrical notch 2. 

The bearing cap 1 is composed by a powder conglomerate based on Fe 
molded by pressure and sintering and it is partially infiltrated with Cu by infiltration. 
10 the area A around notch 2 showing a higher Cu content 

Cu content is between 0,5 g and 0,8 g per cubic centimeter in the area A 
around notch 2. Area A shows a minimum thickness of 0,5 mm. This area will be 
machined later on for achieving a higher diameter accuracy and position of the cy- 
lindrical portion 6 that detennines notch 2 with the additional notch in the engine 
15 block. 

The presence of Cu in the area B, located below portions 3 is from 0 g to 0,8 
g per cubic centimeter while in area C at a larger distance to notch 2 is from 0 g to 
0.5 g. per cubic centimeter. Because of the different Cu contents in the part, machin- 
ing of the cap tums out to be easier in some areas than in others. Area around notch 

20 3 shows better characteristics for machining. 

Since machining properties of area A are similar to those of the material the 
engine block is made of, the cutting tool does not find very different materials and 
strength when advancing. Thus, perturbations leading to a short tool life are pre- 
vented. There is neither the need to disrupt frequently the operation for replacing 

25 worn tools by new ones. 

Example of embodiment 

A compaction tool with vertical configuration id filled with a blend composed 
of 2% weight of copper powder, 0,75 % weight graphite powder and 0,7% weight of 
30 commerdal wax "Acrawax" the balance being an atomized Iron powder type. 

Next the compacted part is sintered by applying the copper infiltration tech- 
nique described below In a continuous sintering furnace. The parts are placed with 
the axis of notch 2 extending in a horizontal direction, with flat portions 3 and notch 
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concavity in an upward position. Copper tablets obtained by compacting a commer- 
cial powder IP 174 from the company OMG are placed on these surfaces. 

Sintering of the parts is earned out under an atmosphere composed by 5% 
mass of hydrogen, 0.5% mass of methane and the balance being nitrogen. Parts 
5 reach a temperature of 1.120® C, which is kept steady at least during a 15 minutes 
period. Next step is cooling the parts to room temperature in a chamber sunrounded 
by a water cooled jacket, as K is common in continuous sintering furnaces. 

Copper tablets' dimensions are 27 x 15 x 7,8 mm and they weigh 22 g. The 
compacted bearing caps weigh 920 g and the number of tablets placed on each cap 
10 or part is 3 or 4 units. 

During sintering, copper tablets melt and liquid copper penetrates the poros- 
rty of the iron part leading to a partially infiltrated bearing cap. The material located 
near the flat basis and the cylindrical surface where the tablets are placed gets infil- 
trated with copper while the distant areas remain unchanged as when sintering 
15 without infiltration. 

Parts infiltrated this way do not undergo any significant swelling. Therefore 
they do not need any later machining operation to adjust cap dimensions. 

Thus the copper quantity in pores varies from a maximum in the area near 
the surface where the tablets are placed to a minimum on the opposite surface. 
20 Same variation is obsen/ed in the material hardness and consequently it may be 
concluded that the mechanical properties and machining are not the same on both 
bearing cap faces. 
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CLAIMS 

1 - Crankshaft bearing cap 1 presenting on one of its faces a semi- 
5 cylindrical notch (2). This cap is assembled on the engine block to fix the limits, 
along with an additional semi-cylindrical notch in the engine block, of a cylindrical 
portion (6) for housing a bearing. The cap Is fonned by powder metallurgy with an 
iron powder blend molded by compaction and sintering, characterized In that it Is 
partially infiltrated with Cu, being the area (A) adjacent to the area A around the 
1 0 notch 2, the one with highest Cu content. 

2. - Cap 1 according to claim 1, characterized in that the infiltrated Cu con- 
tent reaches 0,5 g to 0,8 g per cubic centimeter in the area (A) adjacent to the semi- 
cylindrical notch (2) and In that said area (A) has a minimum thickness of 0.5 mm. 

15 

3. - Method for manufacturing a cap by Infiltration of Cu according to claim 1 
and agglomerating an iron powder blend molded by compaction, comprising the 
steps of: 

Placing the cap (1) so that the axis of the semi-cylindrical notch (2) 
20 extends in a horizontal direction and the concavity of said notch is in 

an upward position. 

Placing one or more tablets with high copper content on the upper 

face of the cap and on the cylindrical arch and 

Canning out sintering of the whole cap and copper tablets system. 

26 

4. - Method according to claim 3. characterized in that tablets with high Cu 
content obtained by compacting a powder blend with a copper content of the tablets 
reaching 91 to 95% In weight. 
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